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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? Yes-SCREEN shots.

If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 4.1-4.3, 4.6, & 4.7
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 4.1; We visually inspect that the patient’s outer ear canal is packed. Additionally, we functionally check that the patient uses the affected ear
E.  Will the filming need to take place in multiple locations? Yes.  How far apart are the locations? 

Around 1 hour by car or train.
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

(AUTHORS: Please memorize the interview statements prior to filming)

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to treat sudden sensorineural hearing loss patients using a neuro-rehabilitation approach. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Hidehiko Okamoto: This method can help answer key questions in the fields of otorhinolaryngology, neurology and rehabilitation therapy. 

1.2. Hidehiko Okamoto: The main advantage of this technique is that we can provide a safe, easy, inexpensive, and effective treatment option for patients with sudden sensorineural hearing loss. 
1.3. Hidehiko Okamoto: Though this method can provide insight into hearing loss, it can also be applied to other diseases, such as tinnitus and hyperacusis.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Hidehiko Okamoto: Demonstrating the procedure will be Ken-ichi Sekiya, an otorhinolaryngologist studying with us. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving human subjects have been approved by the Ethics Committee of the Medical Faculty, University of Muenster, the Ethics Committee of the Osaka University Hospital, and by the Ethics Committee of the Osaka Rosai Hospital.

Protocol (read by voice talent at JoVE):
2. Equipment Preparation
2.1. Begin by obtaining an ear mold, portable music player, closed-type headphone, equalizer, and headphone amplifier [2.1.1-MED].

2.1.1. *Filmed as written
2.2. Prepare libraries of different types of music on the portable music player [2.2.1-MED-over shoulder]. Transfer music from CDs by placing the CD in the computer’s CD-ROM drive [2.2.2-MED], and then use a sound editing application to download the audio by selecting ‘File’ and ‘Extract Audio from CD’ [2.2.3-SCREEN].

2.2.1. Show computer screen with lists of music as well as CDs on the table. 

2.2.2. *Filmed as written

2.2.3. *To be submitted by author

2.3. Next, confirm that the music covers a wide frequency range [2.3.1-MED-over shoulder-TXT]. Select an entire waveform by clicking ‘Edit’, ‘Select Entire Wave’, then click ‘Window’ and ‘Frequency Analysis’. View frequency along the horizontal axis and amplitude along the vertical axis in the frequency analysis panel [2.3.2-SCREEN]. 

2.3.1. Show computer screen; TEXT: 125-800 Hz

2.3.2. *To be submitted by Author.

2.4. Finally, transfer the music files from the computer to a portable music player via a connection cable [2.4.1-MED].

2.4.1. *Filmed as written
3. Measure Hearing Threshold Levels 
3.1. Use a pure tone audiometer to measure air and bone conductance hearing threshold levels in both ears by using a step size of 5 dB in accordance with the modified Hughson-Westlake procedure [3.1.1-MED]. 

3.1.1. Show the audiometer and then the participant sitting in a chair. TEXT (lower right corner): (Carhart R & Jerger JF, 1959)

3.2. To measure hearing thresholds, begin by setting the frequency control of an audiometer to 1000 Hz [3.2.1-MED]. Then, place headphones on the patient [3.2.2-MED].

3.2.1. *Filmed as written

3.2.2. *Filmed as written 

3.3. Monaurally play sound into the intact ear with an intensity level of 50 dB by pressing the sound presentation button for 1 second to give the patient the 1000 Hz tone… [3.3.1-WIDE]. Wait for them to respond by either pressing a button or raising their hand [3.3.2-MED].

3.3.1.  Show the talent pressing the button and the patient sitting in the chair [Video editor: After talent presses the sound presentation button, insert the Tone_3.3.wave audio file to show an example of the tone]

(AUTHORS: Please upload the 1000 Hz tone file and label it “Tone_3.3.wave”)
3.3.2. *Filmed as written

3.4. If the patient responds to the tone [3.4.1-MED], continue to present softer tones decreasing by 10 dB each time until the patient cannot respond any longer [3.4.2-CU]. 

3.4.1. Obtain multiple shots of patient raising their hand. Shot will be repeated
3.4.2. Obtain multiple shots of talent changing the frequency on the audiometer. Shot will be repeated.
3.5. If the patient does not respond to the initial 1000 Hz tone, present louder tones increasing by 5 dB each time [3.5.1-CU] until the patient is able to respond [3.5.2-MED]. Note the softest intensity level that the patient is able to respond to [3.5.3-MED-over shoulder].

3.5.1. Show talent increasing the frequency on the audiometer by 5dB.

3.5.2.  Use shot 3.4.1

3.5.3. *Filmed as written
3.6. To establish the hearing threshold at 1000 Hz, repeat the sound presentation at 1000 Hz until the same intensity level is noted by the patient three times [3.6.1-MED-over shoulder]. Then, test frequencies at 2000, 4000, and 8000 Hz in the same manner [3.6.2-CU]. 
3.6.1. Show talent recording patient thresholds on a sheet, where 3 levels of the same intensity have been recorded.

3.6.2.  Use shot 3.4.2; TEXT: 2000, 4000, and 8000 Hz.
3.7. Next, retest the hearing threshold at 1000 Hz [3.7.1-MED]. Confirm that this threshold is within 5 dB of the previously determined threshold at 1000Hz [3.7.2-MED-over shoulder]. 

3.7.1. Show talent adjusting the audiometer to 1000Hz.

3.7.2. Show talent reading the sheet that shows values for threshold recordings.
3.8. Following this, individually test frequencies at 500, 250, and 125 Hz [3.8.1-CU].

3.8.1. Use shot 3.4.2; TEXT: 500, 250, and 125 Hz.
3.9. Next, test the affected ear by only playing sound through the speaker of the affected ear [3.9.1-MED]. Repeat the threshold procedure in the same order for all frequencies listed here [3.9.2-WIDE-TXT].

3.9.1. *Filmed as written

3.9.2. Show talent pressing the sound presentation button and the patient raising their hand. TEXT: 1000 Hz; 2000, 4000, 8000 Hz; 125, 250, 500 Hz
3.10. Present a narrowband masking noise… [3.10.1-MED] to the untested ear using the plateau method if the difference between left and right hearing threshold equals or exceeds 25 dB at the lower frequencies or is greater than or equal to 40 dB at or above 1000 Hz [3.10.2-MED-over shoulder-TXT], 

3.10.1. Patient sitting and wearing headphones. [Video editor: Play the Masking_3.10.wave audio file after its mentioned in the VO]

(AUTHORS: Please upload the masking noise file and label it “Masking_3.10.wave”)
3.10.2. Talent looks at a paper that clearly shows the differences indicated in the VO; TEXT: 25 dB at 125, 500, 500 Hz; 40 dB at or above 1000 Hz [Show first part when ‘lower frequencies’ is mentioned in the VO, then remove, then show second part with last part of sentence.]
3.11. To measure bone conduction hearing thresholds, place a bone-conduction vibrator on the patient to test the intact and affected ear [3.11.1-MED-TXT]. Apply a narrowband masking noise… to the untested ear in order to avoid crosstalk [3.11.2-MED]. 

3.11.1. *Filmed as written; TEXT: Repeat hearing threshold procedure 
3.11.2. Show patient wearing the bone-conduction vibrator, and then play the Masking_3.10.wave file when mentioned in the VO.
3.12. Finally, plot hearing threshold levels on an audiogram form [3.12.1-MED-over shoulder].

3.12.1. *Filmed as written
4. Constraint-induced sound therapy (CIST) Set-up & Procedure

4.1. First, plug the outer canal of the unaffected ear using an ear mold [4.1.1-CU]. Tightly pack the ear mold into the outer canal to ensure that no space exists in the external auditory meatus [4.1.2-ECU].

4.1.1. *Filmed as written

4.1.2. *Filmed as written
4.2. Then, ask the patient to put on closed-type headphones [4.2.1-MED]. Monaurally play the selected music to the affected ear, while the speaker on the other ear is kept silent [4.2.2-MED-TXT]. 

4.2.1. *Filmed as written

4.2.2. Patient sitting in a chair wearing headphones; TEXT1: Music; TEXT2; Silent [Video editor: Draw an arrow pointing to the left ear and label with TEXT1. Draw an arrow pointing to the right ear and label with TEXT2.]
4.3. Use an equalizer to modulate the sound level of each frequency according to a ‘half-gain rule’, which states that the gain level is equal to half the amount of hearing level differences between ears at each frequency [4.3.1-MED-TXT]. 

4.3.1. Show talent adjusting the equalizer; TEXT: ‘Half Gain Rule’ - Refer to Text Protocol

4.4. Ask the patient to perform fine adjustments of the sound level and equalizer settings in order to make the music sound as natural and comfortable as possible [4.4.1-MED]. 

4.4.1. *Filmed as written
4.5. Then, ask the patients whether they perceive the music with the affected ear in order to confirm that cross hearing does not occur [4.5.1-WIDE-TXT]. 

4.5.1. *Filmed as written; TEXT: Exclude if cross-hearing occurs.

4.6. Inform the patients that they are permitted to receive standard therapy for sudden sensorineural hearing loss or SSHL (pronounced S-S-H-L) in addition to this CIST (pronounced C-I-S-T) protocol [4.6.1-MED].

4.6.1. Talent presents the patient with papers that detail their options, and goes over the papers with them. 
4.7. Ask the patient to listen to music for 6 hours/day using the closed-type headphones [4.7.1-MED]. Allow patients to perform other tasks and segment the time spent listening to the music if they choose [4.7.2-MED]. 

4.7.1. *Filmed as written, show clock in the background; TEXT: 6 hours/day

4.7.2. Show patients reading a book while wearing headphones.
4.8. Additionally, instruct patients to use the ear mold every day until they leave the hospital [4.8.1-MED].

4.8.1. Talent points to the ear mold on the patient.
4.9. Finally, every two days, measure the air conduction threshold levels of the affected ear as previously described in the ‘Measuring Hearing Threshold Levels’ section [4.9.1-WIDE]. Adjust volume and equalizer settings according to the half-gain rule and at the patients’ comfort discretion [4.9.2-MED]. 

4.9.1. Patient walking into the room where threshold levels are measured.

4.9.2. *Filmed as written

5. Results: Effectiveness of CIST therapy in patients with SSHL
5.1. In this protocol, a novel neuro-rehabilitation approach is tested on patients with SSHL [5.1.1-LM]. The canal of the intact ear of SSHL patients is plugged in order to motivate active listening using the affected ear and to promote cortical reorganization [5.1.2-LM].
5.1.1. Figure 1

5.1.2. Figure 1: Place the red plug in the ear. Then place the headphones on the head and show the music notes shaking off to the right. 

5.2. At baseline both the control group and the group with CIST therapy indicated no differences in hearing level [5.2.1-LM]. However, after treatment, the 2nd and 3rd examinations were conducted and showed that hearing in the affected ear had improved at all frequencies for both groups [5.2.2-LM].
5.2.1. Figure 4: Show 1st exam graph.

5.2.2. Figure 4: Show 2nd and 3rd exam graphs

5.3. Furthermore, significant differences of hearing levels between the affected and intact ears were observed between the two groups at the 2nd and 3rd examination [5.3.1-LM].

5.3.1. Figure 5: Highlight the progression of white squares. 
6. Conclusion (said by authors on camera)
6.1. Hidehiko Okamoto: Once mastered, this technique can be done easily and safely.

6.2. Hidehiko Okamoto: While attempting this procedure, it’s important to remember to avoid noise trauma and cross hearing.

6.3. Hidehiko Okamoto: Other therapies like corticosteroids can be performed in addition to this procedure.

6.4. Hidehiko Okamoto: After its development, this technique paved the way for researchers in the field of neuroscience to explore behavioral therapies against diseases that are related to maladaptive cortical reorganization.

6.5. Hidehiko Okamoto: After watching this video, you should have a good understanding of how to perform the constraint induced sound therapy for sudden sensorineural hearing loss.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

2.2-2.3 – Okamoto_movie1.avi
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.

( 2013, Journal of Visualized Experiments


